INTRODUCTION
Changes in spatial pattern during the course of succession have attracted considerable interest in recent years. Such changes are of interest not only for their own sake, but because they may throw light on mechanisms of successional change. Greig-Smith (1964) summarized the currently accepted hypothesis of successional variations in pattern. He suggested that the variations are determined by the establishment and growth of clumps (often clones) of persistent species. As these clumps enlarge, and eventually coalesce, the scale of pattern will increase, not necessarily smoothly, to a maximum at climax; on the other hand, the intensity of pattern will decline as the range of scale of contagion increases with age. Work by Whitford (1949) , Greig-Smith (1952), Margalef (1958) , Kershaw (1958) , Pielou (1966) and Brereton (1971) supports this view.
Williams et al. (1969) have examined the question of whether succession is a gradual or stagewise process, i.e. does the rate of change of composition of the vegetation fluctuate?
In a secondary succession in a Queensland rain forest they found a change from predominantly temporal to predominantly spatial variation after 6 years. If successional stages exist they are likely to influence variations in spatial pattern: patterns may differ from stage to stage but the pattern at times of transition may also differ from that within stages. Shafi & Yarranton (1973) have demonstrated stages of differing heterogeneity during a post-fire succession in the boreal forest. Their discovery that a stage may be succeeded by another of greater homogeneity implies that the scale of pattern may decrease during at least part of a succession. Anderson (1967) has also noted a decrease in the scale of pattern early in a succession. Morrison & Yarranton (1973) showed that heterogeneity is greatest during a sand dune succession at the transition between stages. Webb On the basis of this reasoning it was decided that detailed examination of the pattern of vegetation on the ground before, during and after a stage-to-stage transition in a succession might not only clarify the sequence of spatial pattern but also help to elucidate the mechanism of succession itself. The sand dune succession at Grand Bend, Ontario, previously described by Morrison (1973) , was selected for such a study. transitional period which may help to elucidate the mechanism of succession and clarify the sequence of changes in spatial pattern during succession. This paper examines it in detail.
METHODS
During the transitional period Group II (persistent) species become established and increase in abundance as Group I (colonizing) species decline. The results of Morrison & Yarranton (1974) suggest that the replacement of Group I by Group II does not occur uniformly over the area and that some sites become covered by predominantly Group II vegetation earlier than others; at any given point the transition from Group I to Group II occurs rapidly relative to the length of the transitional period as a whole. To observe this phenomenon in detail it was decided to examine an area of the dune system covering the appropriate range of age by means of a grid of contiguous samples. Because of the effects of human activity in the park this proved impossible and two separate, laterally displaced grids were selected: one included dunes of estimated ages 800 and 1100 years, and measured 28 m wide (parallel to beach) and 70 m deep (perpendicular to the beach); the other included dunes of 1600 and 1900 years of age and measured 28 m wide by 56 m deep.
The sampled area was divided into 2 x 2 m squares and in each area an estimate of the percentage cover of each species present was agreed on by the two observers; where a 2 x 2 m plot appeared to be floristically heterogeneous it was subdivided into 1 x 1 m squares and these were sampled separately. The plot on the younger dunes was sampled in September 1971, and that on the slightly older ones in June 1972. Records for species belonging to Group I and Group II respectively were summed for each sample; Symphoricarpos racemosus was included in both totals. that the colonizing species maintain an overall cover and very large-scale pattern until well after the initiation of the persistent patches. Young patches of Group II species appear to be associated with the densest cover of Group I species. It became apparent during collection of the data that individuals of Juniperus virginiana, a member of Group I, are associated with the initiation of patches of Group II species. The youngest dunes on which scrub patches are found are 400 years old. On these and the 800-year-old dunes the patches consist almost exclusively of J. virginiana individuals; each patch includes plants ranging from seedlings to mature individuals, which frequently reach 8 m in height. These large individuals are very hard to core, but appear to be more than 100 years old. It appears that the J. virginiana patches are self-sustaining. Occasional dead stumps were found in the patches, but none was scarred; this suggests that burning was not a factor in renewal of the patches. On progressively older dunes more species appear in the scrub patches; on the 1100-year-old and older dunes oak hybrids dominate the patches and J. virginiana becomes subordinate to them. The lefthand part of Fig. 1 shows the cover of J. virginiana in the two sampled plots. Its association with Group II patches can be seen to be pronounced on the 800-year-old dune, but to decline on the 1100-year-old dune and to disappear as Group II species become dominant. It is conceivable that the nucleation process as described here is the 'ideal' case, i.e. it may be encountered only in homogeneous undisturbed environments. Elsewhere the departure from 'ideal' behaviour may depend on the scale and severity of heterogeneity and on the frequency and severity of disturbance. The nucleation model suggests that Greig-Smith's suggested sequence of changes in spatial pattern during a succession is repeated during each stage of the process. The clump size of species of the invading stage will increase as they establish themselves and nucleation occurs and the rate of increase will become asymptotic to infinity as the patches coalesce; the clump size pattern of the disappearing species will be exactly the reverse as they suddenly cease to constitute the overall matrix of vegetation and become confined to gradually decreasing patches.
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